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Honorable Brendan T. Byrne I . 
I

Governor of New Jersey D - ________

Trenton , NJ 08621 ~~~

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Powerville Darn in Morris
County, New Jersey which has been prepared under authorization of the
Darn Inspection Act , Public Law 92—367. A brief assessment of the
dam ’s condition is given in the front of the report.

Based on visual inspection , available records , calculations and past
operational performance, Powerville Darn, initiall y lis ted as a hi gh
hazard potential structure , but reduced to a significant hazard
potential structure as a result of this inspection , is j udged to be in
poor overall condition . The dam ’s spi liway is considered inadequate
since 21 percent of the Spillway Design Flood——SDF — would overtop the
dam. (Tne SDF, in this instance, is one half of the Probable Maximum
Flood.) The decision to consider the spillway “inadequate” instead of
“seriously inadequate” is based on the dam ’s reduced hazard
classification and expectation that failure of the structure would
probably result in no loss of life. For the above reasons , no further
studies to more precisely determine the adequacy of the spil lway are
recommended. To insure adequacy of the structure , the following
actions, as a minimum , are recommended:

a. The question of ownership must be resolved so that the
recoiiunended remedial measures and operating and maintenance procedures
may be undertaken.

b. Within six months from the date of approval of this report ,
engineering studies and an~i1yses should be performed to~

( 1) Make a tech nical inves t igation of the spiliway weir
during a period of low flow to identify seepage and stability problems.

(2) Design and supervise repairs to the undermined concrete

of the east spiliway abutment and to the concrete in the dam sp i l lway
and wing walls.

_ _ _ _ _ _  . .—~~~~~-—“ “ . ...— — ..., .-.- 



NAPEN-D
h onorable Brendan T. Byrne

(3) Evaluate the need for the gate structure at the west end
of the dam and repair or permanently plug it. Do not plug it if it is
the only means of drawdown for the lake.

Any remedial measures found necessary should be initiated within
calendar year 1980.

c. Within 30 days from the date of approval of this report a

program should be initiated to check the condition of the dam
periodically and to watch for changes in seepage or stability.

d. Within six months from the date of approval of this report a
surveillance program should be established for use during and

immediately following periods of heavy rainfall and also a warning

program to follow in case of floodulow conditions or imminent dam

failure.

e. Within one year from the date of approval of this report the

owner should engage a professional engineer , qualified in the design

and inspection of dams, to make a comprehensive technical inspection

of the dam once every two years.

A copy of the report is being furnished to Mr. Dirk C. Hofman , New

Jersey Department of Environmental Protection , the designated State

Office contac t for this program. Within five days of the date of this

letter , a copy will also be sent to Congressman James A. Courter of

the Thirteenth District. Under the provision of the Freedom o[

Information Act , the inspection report will be subject to release by

this office , upon request , five days after the date of this letter.

Additional copies of this report may be obtained from the National

Technical Information Services (NTIS), Spring fiel d , Virg inia 22161 at

a reasonable cost. Please allow four to six weeks from the date of

this letter for NTIS to have copies of the report available.

2 .



NAPEN-D
Honorable Brendan T. Byrne

An important aspec t of the Darn S a f e ty  Program w i ll be the
implementation of the recon~ endations made as a result of the
inspection . We according ly Lequest that we be advised  of prop osed
actions taken by the State to implement our recoiwnendatious .

S ince re l y ,

~~~~~~~~~~~~I m c i  
~
.-AAMES C. TON

As stated Colone l , Corps of Eng ineers
District Engi~it ’er

Copies furnished:
Dirk C. Hofman , P . E . ,  Depu ty  D i rector
D iv i s ion  of Water  Resources
N. J. Dept .  of Env i ronment a l  P r o t e c t i o n
P .O. Box CN 029
Trenton , NJ 08625

John O’Dowd , Acting Chief
Bureau of Flood P l a i n  Mana gem ent
Divisi~ n of Water Resources
N.J. Dept . of Environm ental Protection
P.O. Box CN029
Trenton , NJ 08625

_ _ _ _ _ _ _
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P OW ER V ILL E DAM (NJOO174)

CORPS OF ENGINF.F .RS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 14 May 1979 b y And erson—Nichols A Co . ,  I n c .
under contract to the State of New Jersey. The Stat .’, under agreement
wi th the U.S. Army Engineer Di strict , P h i l a d e l ph i a , had this
inspec tion performed in accordance with the Nat ioiial Dam Inspect ion
Act , Public Law 92—367.

Powerville Dam , ini tially listed as a hig h ha.:.ird p otential structur e ,
bu t reduced to a signific ant hazard potential structur e as a result of
this inspection , is judged to be in poor over all conditi on . The dam ’s
sp i l i w a y  is consider ed inadequate since 21 percent of the Sp it Iway
Desi gn Fiood—-SDF — would overtop the dam . (Thi’ SEW, in this
in st ance , is one half of the Probable Maximum Flood.) The decision to
consider the sp i l l w a y  “I *adequate” ins tead ot “seriousl y inadeq ua te”
i s based on the dam ’s red uced hazard classification and expectation
tha t failure of the structure would probabl y result in no loss of
life. For the a ~ve reasons , no further studi e s to more precisel y
determi ne the atl tu acy of the spiliway arts reconunendt’d. To insure
adequacy of the structure , the following actions , as a m i n i m u m , are
recommended:

a. The quest ion of OWI~er shi  p must he resolved so that the
recot~ ,ended reined Ia 1 tnea sure s and opera t I ng and m I ut (‘njnct’ procedures
m a y  be unde r t aken .

b. Within six months from the date of ~m~~~ o~’al of this r e p o r t ,
engineering studies and analyses sho u ld he p e r f 5 ’rmt 51 t o :

(1) Make a t echnic al invest i gat ion t ’t the spi I lwav woi r
during a period of low flow to identif y seepage and s t a b i l i t y  proh l ems~

(2 )  Desi gn and s u p e r v i s e  r e p a i r s  t o  the tmn d ernit ned cone rote
of the east  sp i 1 Iw ay  abutment and t o  the cone ret. in the damn sp i I lw5 m v
and wing wall s.

(3) Evaluate tIme need for the gate st i u~ t ure .1 t the west  ond
of the dam and repair or perman ently p lug it . Do not p lug it if it i s
the only means of drawd own f or t he lak e.

Any remedial measures found necessary should be i nit i at i’d w i  th u
calendar year 1980.

c. Wi thin 30 days from the date of ap p r o v a l  ot this report a
program should  be i n i t I at  od to check t hi ’ c ond i t  I on of t he dam
p e r i o d i c a l l y and to w a t c h  t or changes  i n  seepagi ’ s t a b  i l i t  v



d. Within six month . from the date of approval of this report a
surveillance program should be established for use during and
i~~edia tely following period, of heavy rainfall and also a w a r n i n g
program to follow in case of floodflow conditions or it~~inent dam
failure.

e. Within one year from the date of approval of this report the
owner should engage a professional engineer , qua l i f i e d  i n the desi gn
and inspection of dams , to make a comprehensive technical inspection
of the darn once every two years.

APPROVED ~~~ ~~�
Colonel , Corps of Engineers
istrict Engjneer

DATE: //

I

_ 
.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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l~ASI I IN~ rFcT:o’~ REPORT
NA’i’1~~N A L PA~ ~A~~~~\ !‘E~~~RAM

Name of Pam : P o we r vi l l t  Pam
Identitication Nc .: J ederal ID No. N~~00l7.~
State Loc~ited : New ~

ler sey
Coun ty Loc~i ted : Morris
Stream : Rockawav River
Rive r Basin : Passaic
Date o~ lnsp ect ion~ May 14 , 1979

ASSESSMENT OF GENER L COND1T1ON~

~owervul1e Dam is an old dam of unde te rmined  ace and is in overa l l
poor condition . It is small in si:c and is classified as
Si’~nific~-tnt Hazard . The concrete ot the abutments and visible
portion o: the crest is deteriorated with large aqqre~ a te expos ed.
The east abutment is undermined. The concrete of the wooden qated
raceway at the west end of the dam is severely deterioi-ated and
sp~i1led , and water is leaking throuL~h the ~atc . The eate structure
as inoperable because of backfill of unknown character placed on
the upstream side of the L~ate openin~~. The s p il l w av  is capable
of p assin~ 10% of the PMF w i t h o u t  a l lo w i nq  the  dam to  over top and
is ~udoed t o be inadeq uate .

The cuestion of ownership must be resolved so that the followinc

~odaal r~easures and opera tinc~ and maintenance procedur~.~ ~‘aay ~eu n d e r t a k e n .  I t  is recommended t h a t  the  owner (s~ r e t a i n  the  serv ices
of a protessional engineer qualified in the desion and inspection
of darn s to accomplish the f o l l o w i ng  in the  near  f u t u re: make a
technical investiaation of the spillwav weir durina a r~erioci of
low flow to identify seepa~ e and stabili ty problems ; desion and
supervise repairs to the undermined concrete of the east s p i l lw a v
ab u t m e n t;  des ign  and supervi se repairs  to the concrete  in the dam
s p il lwa y  and w i nqw al l s ;  and e v a l u a t e  the need f o r  the  aa te  struc-
ture at the west abutment , and repair or permanently plug it. It
is f u r ther recommended , that as a part of the operating and main-
tenance procedures , u n t i l  the dam is rehab i l i ta ted or removed ,
the owner(s) accomplish the followincn beginning immediately,
check the condition of the dam periodically to watch for changes
in  seepace or s t a b i l i ty ; in the f ut u r e , e nqa a o  a p r o f e s s i o n a l
encrineer, qualified in the  design and inspection of dams , to r~ike
a comprehensive technical inspection of the dam once every two
y e a r s ;  i.e~a in n i n q  in the  n ea r  f u t u r e , o st a hl  a s h  a s ur ve i i l a~~ce
proc ram for  use d u r i n u  and imm e d i a te ly  a f te r  p er iods  of heavy
r a i n f a l l  and a w a r n i n g  program to f o l l o w  in case of f lood f low
cond i t i ons  or i m m i n e n t  dam f a i l u re .

/

~~~~AA1~~ 
:: .~~~. -

Warren \ .  Cuinan , P.E.
P r o i e c t  Nanacer
N.~~T . No. loS4S 
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F REFACE

Th a  s r e p o r t  s pi-epared under Cul dance ccntaaned in the
commended Guidelines for Sa fetv : f i sPec t  ion of Dam s , fo r

l -h a s e  1 lnvesticat~ ons. Copies of these cuadelane s may he
obtatned from t he  C : fi c e  of C h a e f  of En5aineers , Nashincton ,
D.C. 2 0 3 1 4 .  The purpose of a Phase I Invest acation is
to ~den ti fv ox~~eGattcus1v those dams whach may p ose h a z a rd s
to human life or property. The a s s e s sm e n t  of the  ge n e r a l
cond~ t iOf i  of the da m is based u~ on avatlabl e data and visual
insuections. ~~~tai1~ G 1n~.~est~ ~aazion , and analyses invclv—

~~~ topoct aphic ap~~a n c , s ub s u r f a c e  arr~’est:u~~tions , t e s ta n c ,
and d e t a i l t d  c om p u t a t i o n a l  e v a l u a t a c n s  a x ~~ hevc’nd the  s c o p e
of a Ph a s e  I in v e s t ig a t i on ;  however , the  a n v e s z t c a t ~~on is

to  a d en t ~ fv any need f o r  such studies.

n ~evaew~ nc this report , it s h o u l d  be r t a l a : e G  that the
r e r o rt e d  conGa tion ci the darn as based on cEservat ions
of ~ield ccndit:ons at the time of inspec~~1cn alcn~ w i t h
Gaza available to the inspection team . It is ~mpcrtant to
n ot e  t h a t  the  c o n d i t io n  of a dam depends on n um erous  and
c o n s t a n t ly  c h a n g a n a  in t e rn a l  and e x t e r na l  c o n d i t i o ns , and  zs
e vc l u t l on a r y  an  n a t u r e .  I t  w o u l d  be i n c o r r e c t  to assume t h a t
the  y~~esent  conditaon of the dam w i l l  c o n tIn u e  to  represen t
the c o n d i t i o n  of the dam at  some p o i n t  in  the f u t u r e . O n ly
throuzh c o n t i n u e d  care  and i n s p e c t i o n  can there be any chance
t h a t  u n s a f e  c o n d i ti o n s  be d e t e c t e d .

Phase I i n s p e c t i on s  are  nc t  i n t e n d e d  to prov ide  d e t a i l e d
hy d r o l og i c  and hy d r a u l i c  a n a ly s e s .  In accordance w i t h  the
e s t a b l i s h e d  G u i d e l i n e s ,  the Sp il 1wa ~’ Test Flood is based
on the  e s t i m a t e d  “P r o b a b l e  Maximu m Flood’  fo r  the r egion
(g r e a t e s t  reasonably  possible  s to rm ru n o f f ~~, or f r a c tio n s
the r e o f .  The test  f lood  p r o v i d e s  a measure  of r e l a t i v e
s p i l i w ay  c a p a c i t y  and serves as an a id  in d e t e r m i n i ng  the
need f o r  more d e t a i l e d  h y d r c i o~~ic and hy d r a u l i c  s t ud i e s ,
c o n s i d e r i n g  the size of the dam , its general condition
and the d o w n s t r e a m  damace p o t e n t i a l .

-- —-— - --—— —rn . .-  —~~, ~~~~~~
. 5—-
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SECTION 1
P ROJECT INFORM ATION

1.1 General

a. Authority Authority to perform the Phase I Safety
Inspect ion of Powervil le  Dam was received f rom the State
of New Jersey , Department of Environmental Protection , Div-
ision of Water  Resources by letter dated 4 Apr i l  1979
~~der Contract  No.  FPM-39 dated 28 June 1978.  This  Au thor i ty
was given p u r s u a n t  to the N a t i o n a l  Dam Inspect ion Act ,
Public Law 92—367 and by agreement between the state and
the US Army Engineers District , Philadelphia. The inspec-
tion discussed herein was performed by Anderson-Nichols
& Company,  Inc .  on 14 May 1979.

b . Purpose. The purpose of the Phase I Invest iga-
tion is to develop an assessment of the general  condi t ions
with respect to safety of Powerville Dam and appurtenances
based upon available data and visual inspection , and , deter-
mine any need for emergency measures and conclude if addi-
tional studies , investigations, and analyses are necessary
and warranted.

1.2 Pro jec t  Descr ip t ion

a. Descr ipt ion of Dam and Appur tenances .  Powervi l le
Dam is an old (cons t ruc t ion  date unknown ) concrete run-of-
river dam. I t  is approx imate ly  170 feet  long w i t h  a struc-
tural height of 11.9 feet and a hydraulic height of 10.9
feet. The free overflow concrete spillway approximates an
ogee shape and extends 125 feet between concrete abutments.
Overall, the 12.8 foot wide spiliway drops 7.1 feet from its
crest to the streambed below the darn . An abandoned ga te
structure occupies the west (right) abutment. The wooden
stoplogs which block the gate opening are backed by a fill
which on the surface, is composed of large boulders. A
concrete wal l , which may be par t  of the orig ina l  mi l l  build-
ing, extends from the gate structure approximately 30 feet
upstream along the riverbank . Immediately west of the
gate structure the darn embankment is a dry stone masonry
wall  ex tend ing  for  approximate ly  15 fee t  to a j u n c t i o n  w i t h
the banking leading up to Powerville Road , which parallels
the r ive r .  The east abutment  is at the n o r t h e r n  l imi t of a
town park a rea .  A w ingwal l  extends  from the east spillway
abutment approximate ly  20 feet  upstream at a 300 flare .
Downstream of t h i s  abutment  the bank has been p a r t i a l l y
s tab i l ized  wi th  large bou lde r s .  Approx imate ly  250 fee t
downstream , the North Main Street Bridge , which has two
openings of 40 f ee t  wide by 13 feet  hi gh , spans the r i v e r .
Essent ia l  f e a tu r e s  of the darn are given in F igu re  2.

_ _ _ _

- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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l ocat Ion. The darn a s  I oc~ it ed in hooii t on Township,
Mo ir ~ s County , N ew ~

1 t ’  t soy about .2 ~s 0 I c ot  ups t t earn of t he
Nor th Main S t t t t t  H r i d o t ’ . It~-. coot din ates at e Nw th lat a—
t ude 400 55 ‘ and Wi s t Lotio a t u~1t’ 740 2 ’ s . 7 ‘ . A I oca t i o n
map 1 s shown in  F t  qu r e  1.

c. i~’t C l a s s i  I b a t  ion . 1 owt’i v ii it ’ Dam is clas si—
tied as be I ?1.~ ~~~~~ 1 1 in s i  : ‘e on the basis ot it s hoi oht ot
11. 9 t i - c t  , w h i c h  is lo ss  t h a n  40  f e e t  , 5tnd it s it orai ,& ’
v o l u m e  ot 55 act t ’—f t& ’t , w h i c h  i s  less than 1000  a c t t ’ — t ~~e’t
h u t  iso i t’ t han 50 a c t  e — t ’ ’ t , in  acco i dance with ci i t  c i i  a iii von

a n  the Recommended Gui dill nt’s I or S a f t ’t y 1 nspi’ct ion of
Dams.

d . } I . ’ i  ~l C I ass i I a cat ion . V i  suai inspect i o n  of t hi’
Jownst i earn area ~ tid i cat ed th at a I ’t o a c h  ot l ewi t v~ l ie  Dam
w o u l d  I i k t ’  lv  ca use app t t ’ s.’ I a i s  i t ’ ‘ut not e >~Ct 551 Vt ’ Jansi tie t o

he i j  Vt ’ I banks and ch a i i n t  I wli i cli a i t  heav  i 1 v used I o t
t i c  t t 1  t a on . Loss of t he’ t e Sc’ tV01 1 w o u l d  a I so be dot I mont a I
to pt o}’t rtv ownc’t s upst earn ot  t lie darn who h av e  a su ist an—
t i al investmen t i n  l a n d sc a p i  no a r ou n d  t hi i , i t i V o i  i . I t is

unlik e ly t h a t  app i  oci~ d’le structur a l pt o p t i t y  damai i e w ou l d
occ u r .  F a i  luit. ’ of t h e  dam would not n i c l c a s i ’ t lu ha~ at d ol
lo s s  ot I i t o  downst  r e am .  ht ’c iu s t ’  t a i l  tnt of t lit ’ darn cou l d
ca liSt ’ app i t ci able propi it  y damaqe’ and loss o t i eci t a t  i ot ia  I
Oppo t t u n a  ti e s, i t  i s  classi I lea as a t~iq n ifican t Hi.’aad .

o . Owtae i shi i . Ow’ie shi p ol t l i t ’  dam i unc 1 e a t
Mr . 5iehn Roente t ot  I-lanai ’ r s , N ew ~

1 t t soy owns t he pi  ope l I v
at t h e  west end of t lie darn and l~oont on lowitshi ip owns t hi ’
p r opt  r t y on the east end of t ho dam . Ni i the 1 a i t  y ci a i ins
owni ’ i ship ot  the  isa i n body of  the darn. Mat y R u s n a c k  , t own
c l e r k  and  l o t  en N .  Rca , Cha i  a— man , Boo nt  on ‘I’owi i shti p l’ iivi t on—
mental Cornmi tt t’e , W e l e  cen t  a c t e d  lea h i t  o t  m a t  i on  201
334— ts S ~ 1

f . Pufl ~ese 01 Darn. Powt ’ i v i  l ie Patti w a s  o i i in na I I  y 5R —

si otiod to t water power. At present the darn set \‘t ’s t o  m a a  ii—
t a m  t h e  e x i s t i ng  w a te r  l e ve l  l o t  t e . 5 1 ea t  j o vial  and  ,it ’st h e t  i c
use b y upst team property own o t

Des a on mtd Construction lii story . No p l a n s  , hy --

draul a c or I t y d i o l  ooa c dat a W &Ie discl osed. Thu.’ only ava a I —

aisle r t ’coi ds indicate that . the darn has I e~1oe t ock I ounda—
t I Oil

h .  Norma l Ojt’ i a  t i  ona l  P r o cedu r e s  . h’espons i I ’  i i t t y t o  I
opt ’ i a t  io n  ot  t ho darn i s nyc 1 t a t  t t c a u s c  o I the quest I on
of owne i ship. Most  i ocen t  ly P~~i f l t  on ‘I ’ owi i s h t p , by as s e t  t t on ,

has  shown i espons.i bi la ty lot opet a t  ion and mai nt t ’n an c t ’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _
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1.3 Pertinent P at  a

a. Drainaoe Area  — l1~ s q u a r e  m i l e s

b .  P asc l aa c’ at Dantsite (cfs)

Maximum II eod at  dan i sh  to  — unknown

‘ro tal sp il lw a v  capacity at maximum pool — 3246

c. l I ’ l ev a t i o n  i f t .  above MSL )

Top Dam — 4~~5 . 2

~1aximum n o c s l— d o s i c i n surchaioe — 4 ~ 9 . (‘

Recr e at  io n  i’ooi — 4 9 2  ( a t  I inc of inspection )

Spillw av crest (unoatc’d) — 4.11 .4

St r earnhed at  cc ia t or line ol dam — 4 C 4 .

Maximum tai lwat or ( I rorn N ea t ha M a i n  S t .  Br i doe
t ati tto curve) — 498

d. Reservoir

Length c f pooi at  dam cr e st  elcvat ion — 2300’

Length of recreation pool - l&’OO ’ (at t ime of
iflSpc~ tion)

e. ~ t c r a o e  ( a c r e- l o o t )

R e c r e a t i o n  pool — 20 ( a t  the time of i ns pect i o n~

Des ign  s u rc h a r ac  — I l

Top of darn - 5 4 . 6

f .  Rese rvo i r  S u r f a c e  ( ac re s ’)

Maximu m pool — 9. 5

Top darn -

- “-a-.—-. 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Recie ’ation pool — 5 . 0  (a t  tIme of Inspection)

Sp i l l w av crest - 4 . 5

q .  Darn

Type - concr ete  q ravi t

Leng th — 17 0 ’

} l e i q ht  — h y d r a u l i c  10 . 9’ (See Section 1.2)
str u c t u r a l  11.9’

Top wid th — 1 2 . 8’

Side slopes — vertical

Zon ing  - unknown

I m p e r v i o u s  core - unknown

Cutoff - unknown

Grout  c u r t a in  - unknown

H .  ~~~~1i~~~~

Type — concrete approximate oqee shape

Leng th  of we i r  - 125 ’

Cres t eleva t ion - 4 9 1 . 4 ’  above MSL

Gates  - b a c k fi l le d , in op e r a h l e

~ 1,’S Channel  - Rockaway Riv er

D/ S Channel  - Rockaw av Rive r

1. Ree-tulatin g Outlets - None

— 4—
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S L C T 1O t~J 2
I N~ I N L l : R 1N G DA’I’A

., . l  ~ t ~. i ~•~:i

No e ito a nec’ r ii i  o des  a on dat a or p 1 a I a S  W i ’ re d i s c l o s e d .

2 . 2  Co n st  t u c t  i o n

No construct ion da t a  w er e  disclosed.

1 • 3  Op e r a t ion

No ono  a n ee r in o  op e t at  i o n a l  d at a  wea~~ disclos ed.

2 . 4  E v a l u a t i o n

a .  A v a i l a b i l i ty .  A s e at  cli of New ~.1ei se~ Dopaitment
of Envi r o i a r n e ’n t  al I rot oct  ion files and contact w i t h communi tv
of  f i c i a l s  r e v e a led  o n l y  a I 1mb t e d  a m o u n t  of recorded i n f e r —
luation. All disclosed informatIon was  r et t i e ve ti .

b. ~~~~~~~~~~ Because of  t li t ’ I i mi  t ed  a m o u n t  of
recorded data avai lab1i~ ovaluat Ion of this dam was based
s o l e ly  on v i su a l  o bser v a t i on s .

c. Validit1. \‘Isual observations confirm the avail-
able  d a t a .

— — 
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SECTION 3
VISUAL INSPECTION

3.1 F i n d i n g s

a. Dam . There is erosion and c racking  of the con-
crete abutment  w in gwal l  and u n d e r m i n i n g  of the downstream end
of the concrete wingwall at the east end of the darn. The
visible portions of the concrete spiliway crest are deter-
iorated with large aggregate exposed. The wingwalls adjacent
to the gate structure on the west end of the dam are also
cracked and deteriorated. Detailed inspection of the spill-
way could not  be accomplished because of the f low over the
sp iliway .

b. Appurtenant Structures. The old wooden gate in
the raceway at the west end of the dam is deteriorated and
water is leaking through the gate . The concrete gate struc-
ture is badly deteriorated and spalled. Backfill of unknown
character has been placed in the raceway immediately upstream
of th i s  gate .

c. Reservoir Area. The watershed above the reservoir
is gen t ly  sloping and p a r t i a l l y  wooded. There are also
numerous houses along the shores of the reservoir. One large
tree was observed to be blown in to  the channel  on the  west
bank immediately upstream of the dam.

d. Downstream Channel .  The channel  downst ream of the
dam is wide and unobst ructed except for  a br id ge 250 f e e t
downstream of the dam . There are trees overhang ing  the
channel. Some boulders project above the tailwater 50 feet
downstream of the dam .

—6—
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Sl’C’I’ I t ’N 4
OI’l RA’I’ I ~NAL l’}.~.

1CI-~I~UEI S

4 . 1 Pr o c e d u r e s

No formal oi’c’rat i yg procedures  wei  e di sciose~i

4 - 2 Mal nteiaancc of Dam

No fo rmal  m a i n ten an c e  p a o c o d t i i  c’s t o y  t he dais we ic di ci ~ sed

4 . 3 M a in t e n an c e  of 2pei a t i  n~i F’aci  ii t I OS

No formal maintt:’nance pi ot’odut os t ot  t h e  i sp e l  a t  m o  t~1cl I i —
t iO s  Wt ’ i O  di sclc’st’d

4 . 4 Wa r n i n t i  Sv st  em

N o dosc i  I pt ion  of any wa m v i i  no svs t em was di sc 1 oseJ.

4 . 5  E v a i u a t ~~on ~~t O~~e r a t i en a I  Adt ’~~u 5i cv

lao caUSe’ of t li t ’ 1 a ck of  o~ ‘or a l  i ‘vi and ma tn t ena tact’ p t oced vii i’s
the r eniedj  a 1 meas ures desert bed in Sect i on  . .~ sh i ~’~i 1 d hi ’

implemented as prescri bed.

-
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SECTION 5
H VD RC L O G 1 C,/IIY DRAULI C

5.1 Evaluation of Features

a.  D e s iqn  D a t a .  S ince  no da t a  were d i s c l o s e d  an
evaluation could not be p e r f o r m e d .

b. Experience Data. Limited information in t~ae N e ’w
J e r s e y  D e p a r t m e n t  of E n v i r o n m e n t a l  P r o t ec t i o n  f i l e s  i n di c a t e
that fill had been placed so as to block the nate structure
p rior to 1948 , and tha t durl nc a December 194 8 s t orm the f i l l
eroded, draining the darn and causing daniage to a mill luild-
i ng  wh i ch was below t h e  dam.

c. V i s u a l O b s e r v a t ion .  No v i s u a l  evidence was ~is—closed of ~~ mage to the  s t r u c t u r e  caused  by o v er t op p i n ~~.
At t h e  t ime  of in s p e c ti on  a p p r o x i m a te l y  0 . 6  f e e t  of w a t e r  was
f l o w i n g  over the  s p i l lw ay  crest.

d.  Over topp ing  Potential. The hydraulic/hydrologic
evalua tion for PcwervIlle Dam is based on a spil.lway design
flood (SDF) equa l to one-half the probable  m a x i m u m  f l ood
PMF ) in accordance wi th the range  of t e s t  f l o o d s  ~.a iven
in the e v a l u a t i o n  qu i d e l i rm e s  f o r  davis c l a s s i f i e d  as signi-
f i ca n t h a z ar d  and smal l  in s i z e .  The PMF has been deter -
m i n e d  by a p p l i c a t i o n  of tile Sn der Un i t hydro ca r aph  p rocedure
to a 48-hour PMF storm of 22.2 inches. Hydrologic computa-
tions are given in  Appendix 3. The routed SDF peak dis-
charg e for the sublect watershed is lt’ ,340 cfs.

The sp iliway approximates an ogee shape and is 125 feet
in length. At the time of inspection 0.6 feet of w a t e r
was f l o w i n g  over  the c r e st .  The m i n i m u m  e l e v a t i o n  of t h e
dam allows 3.8 feet of depth in the sp illway before over-
topping begins. Und er this head the spiliway capacity is
3250 c f s  w h i c h  is less than the required SDF .

At discharqe~ above 11 ,000 cfs the  b a c k w a t e r  c rea ted  by
the North Main Street F’ridqe just downstream of the dana
begins to cause loss flow over the darn than that which
would  occur without backwater. The discharge coefficient
fo r  t he  spillwav weir has been reduced accordinoly .
C a l c u l a t ion s  a re  shown in  A p p e n d i x  3 .

— 8 —  
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The smal l  s torage volume available compared to discharge ,
as with most run-of-river dams , causes insignificant
reduc t ion  in reservoir  i n f l o w  versus  o u t f l o w  th rough
routing. Calculations indicate that Powerville Dam will
be overtopped for 63 hours to a maximum depth of 4.65
feet. It is estimated that the spillway can pass
approx imate ly  10% of the  PMF or 20% of the r equ i r ed
SDF w i t h o u t  causing  over topping  of the dana . The s p il l w a y
is thus judged to be inadequate.

—9—
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SEC’l’ l CN 6
ST~~t ’ L”1’URA L STABILIT Y

t~ . 1 Eva b a t  ion of 
- ~ t r uct _ur a l__St ab i  ii ty

a.  V i s u a l  Observa t ion s . The v i s u a l  i n s p e c t i o n  re-
i ’ealed t h r e e  pro i3lerns  w h i c h  may pose a threa t to the
s t a b i l i t y  of t he  darn i f  not c o r r e c t e d :  severe  de te r io ra -
t i o n  of t h e  abandoned gat e  s t r u c t u r e  on the west end of
the spillw a\’; spalling of the concre te  s u r f a c e  on the
s a i l l w a y ;  and undermining of the do w n s t r e a m  end of the
concre te  abu tmen t  at the east of the dam. Based on the
v i s u a l  i n s p e c t i o n  i t  is not poss ib le  to determine the
c h a r a c t e r  of the  dam f o u n d a t i o n , the  interior of the
cross sec t ion  or t he  slope with the upstream face below
the water surface . Therefore it is not possible to
e v a l u a t e  t he  f a c t o r  of s a f e t y  of the  darn a g a i n s t  s l i d i n g
or o v e r t u r n i ng .

b .  Desi gn and C o n s t r u c t i o n_ D a t a .  ~ o des ign  and
construction data pertinent to the structural stability
of the dam were disclosed.

c. cTheratinq_ Records . Available operating records
Indicate that the fill placed upstream of the old gate
s t r u c t u r e  w h i c h  was washed out during a storm on December
31, 1948 was replaced sometIme prior to April 20 , 194 9
(t h e  da te  of an inspection report from which this infor-

m a t i o n  was  o b t a i n e d) .

d.  Post_ Construction Chancies. Availab le documenta-
tion indica tes tha t the t i mber apron was replaced wi th
concrete in 1937. In 1977 repairs were made to the “darn
parape t ’ and the  f i l l  ups t r eam of the “ f l ash b o a r d s ”
(stoplogs) was disturbed during another construction
opera t ion  u n r e l a t e d  to r e p a i r s  to the dam.

e. Seismic Stabili ty. Powerville Darn is in Seismic
Zone 1 and in accordance with the recommended Phase I
g u i d e l i n e s  does not w a r r a n t  seismic a n a l y s i s .

— 1 0—
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SECTiON 7
ASSESSMENT , RECOMMENDAT IONS/REMEDiAL MEASURES

7 . 1  Assessmen t

a.  C o n d i t i o n .  P o w e r v il l e  Dam is in  poor o v e r a l l
condi t ion .

b. Adequacy of Informa tion. The information available
is such that assessment of the dam must be based primarily
on the v i sua l  inspection .

c. Uraencv. The recommendations made in Section 7.2 a.
and t h e  o p e r a t i n g  and m a i n t e n a n c e  p rocedures  in Section 7 . 2  c.
below should  be implemented  by the  owner as p re sc r ibed  a f t e r
receipt of th i s  Phase I repor t .

d. Necessity for Additional Data/Evaluation. The
i n f o r m a tion av ai l ab le  f rom the v i sua l  inspec ti on is adequa te
to ident i fy  the po t en t i a l  problems which  have been ou t l ined
in Sections 5 and 6. These problems requ i re the a tten t ion
of a p r o f e s s i o n a l  eng ineer  who should  make a dd i t i o n a l  en-
aineering studies to desicn or specify remedial measures to
rec ti fy  the problems. If  lef t una ttended , the problems
could lead to instability of the structure .

7. 2 Recommenda tions/Remedia l  Me asures

The ques t ion  of ownersh ip must  be resolved so t h a t  the
fo l lowing  recommended remedial  measures  and o p e r a t i ng  and
maintenance procedures may be undertaken.

a. Recommendations. It is recommended that the owner(s)
r e t a in  the services of a p ro f e s s iona l  engineer , qualified
in the desi gn and inspection of dams , to accomplish the
fo l l owing  in the near  f u t u r e :

1. Make a technical investigation of the spiliway
weir  dur i r m a a period of low f low to iden ti f y
seepage and stability problems .

2. Design and supervise repairs to the undermined
concrete of the east sp illway  abutment.

3. E v a l u a t e  the need for  the ga te  s t r u c t u r e  at the
west end of the dam and repa i r  or p e r m a n e n t l y
p l ug  i t .

— 11—

- ----

~

- -—

~ 

-. ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ - -‘ ---~~~~~ - - - - - - - -~~~~~~~~~~~~~~~~~~



- —~~

b. Al t erz~~ t I \‘e . 
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : 116 square mi les  — h i l l y

ELEVATION TOP NORNA L POOL (STORAGE CAPACITY) : 491.4 (15.8 ac-ft)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ) : 495.2 (53.7ac-ft)

ELEVATION MAX IMU M DESIGN POOL : ( tes t  f lood)  4 9 9 . 9  feet

ELEVA~~ION TOP DAM : 4 9 5 . 2

CREST: free overflow concrete spiliway

a. Elevation 491.4

b. Type concrete approximate ogee shape

c. Width 12.8 feet

d. Length - 125 feet *

e. Location Spillover center , perpendicular to river flow

f .  N umber and Type of Gates None

OUTLET WORKS: None

a. Type______________________________________________

b. Location______________________________________________

c. Entrance Inverts________________________________________

d. Exit  Inverts______________________________________________

e. Emergency Draindown Facilities___________________________

HYDROMETEORLOGICAL GAGES : None

a. Type_______________________________________________

b. Location______________________________________________

c. Records -

MAXIMUM NON-DAMAGING DISCHARGE : 3246 c f s

1— 13
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APPENDIX 2

PHOTOGRAPHS

POWERVI LLE DAM
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14 MAY 1979

VIEW OF DAM LOOKING EAST

I 
_

~%E’~-~ ~~~~~~~~~~~~

14 MAY 1979

VIEW OF SPILLWAY AND RIGHT ABUTMENT LOOKING WEST

POWERV ILLE DAN
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14 MAY 1979
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14 MAY 1979

UPSTREAM POOL LOOKING NORTHEAST

POWERV ILLE DAM 
2-2



—~~~~~ -~~-;-- - r z —~~z, — - -- z~ - --zr- ~- —r ~~-r— . -, -— V’~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~ ~~~~-g~~~~~ : ~~

- - - - 
‘ - ~.g-’~~ 

- I~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~ 

- 

~~~
- 

~~~~~~~~~~~~
U ‘.“ , t ,  ‘.. -

4

14 MAY 1979

N. MAIN ST. BRIDGE DOWNSTREAM OF THE DAN

14 MAY 1979

DOWNSTRE AM VIEW FROM THE N.  MAIN ST. BRIDGE

POWERVILLE DAM
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14 MAY 1979

UPSTREAM SIDE OF EAST ABUTMENT
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DOWNSTREAM SIDE OF EAST ABUTMENT
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14 MAY 1979

REMAINS OF OLD RACEWAY STRUCTURE (WEST ABUTMENT )
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14 MAY 1979

WEST ABUTMENT LOOKING WEST
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14 MAY 1979

TOP VIEW OF OLD GATE STRUCTURE (WEST ABUTMENT )
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___ -

14 MAY 1979

STONE WALL AT DOWNSTREAM SIDE OF OLD RACEWAY
(WEST ABUTMENT )

~~~~~ 14 MAY 1979

LOOKING UPSTREAM AT INTERIOR
OF THE OLD GATE STRUCTURE

POWERVILLE DAN 2 -7
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14 MAY 1979

VIEW TOWA RD POWERVILLE ROAD FROM WEST ABUTMEN T

P OWE RVIL LE DAM
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